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(54) m§s.±.>-\}-&zPt(Dmt^m 



(57) [®*^J] 

-ooilMh>'^;l^S»*«-f 1 1,21 h^j:^mtmt^ 

m^^ti. nm.^m^^mmzii\^xmtii: a t:N i c 

i:'th. mMb>' 7-;t^^:S«^ 1 1 . 2 1 i: 

^Mm^l 1.21 i:^^Jlttii£?)tf^KjgOJl^[:*i|l| 



liCa Hico NiCo 




(2) 

1 

^mth i d \,zm^^ixx-^j:hmM.^y^. 
[it*Ti2] ^^y^mty^j—mt^-^^n^yYMco lo 

■i^y^commirmTh'ox . 
mzjfm-tiJimt. 

Kiisb" y KM ^ § m^m^^tsmizmm^ ma^ § fz 

mmi^mamm&mcommmz x § mmx-mm t y 
Ymt^6m'\mcom-i\:(o\^^i^°y^i>jMt^:^ts 20 
m%-^y^commijm. 

■fe y^cDmmjjmxh X . 

mmcr>^xm6^jEm^c^^mzmm.-ri> tti^iz 
^^im^<^mm<^mt*^mmmm^ mxx mm-t s m 
com&'^mittm^hXoizmmLfz'vy^^'yhr]^^ 

mm^y^--/ hri^4co±-jji>z^jf^< 1 1 mristri^ hs 4o 

xxmm-t^mEmmco-o-hcDmcom&t^nmizmm^ 
ii^m.wimmLxmii^yrmt^^^m\mc^m^\:(7) 
mi\^°y^^j:mt i^t^m^-^^y^co^-jfm. 

[0001] 

mt ^^^x^xi>mms^m^ml'^:m^^tzm^■^ y^ 50 
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2 

i^zmt. mi'Z^ m^^yrmcom^tco\i^l^i}iK\>^z^& 
xiji±c7)jiMffiiiLS*m3g^ S: m-^ -y y°±iz^i> 

[0002] 

[^5fioKi*f] mM'ty^izmm^ix^^m 

tLi^comm^mLmmm^ii. m-it<nmiim&(omiz 

izmtx^^t-t^yv-mt^:mtx\^-^x. i^ypmco 
m^tcom tyv ~m<^m^tcr>\^^cr>mftmmi>zmtti 

[0003] 

0. ^<^i:o^j:s^-^-/y"iimm^ixxiii^-r. m-^ 

X. m^&tm^mTim^^fzM.-^-^y°:i}^(^^hm% 

[0004] 

[*?|0J3cD«ES] ^^BHomti. byKlih^U-ii 

m^i^m'T-^mtfzm^^y^Th'yx . mim»Mim 

^m^^m-i- -y r ( m-mm ) ±tSMfi;i -g. ^: ^: 

ji-r-s i: 0 izm^^tix^^ zht<zh^. 

[000 5] ZKhzi^tdi^ by KMiO^ftcoiti^/ff^'S 

[0006] :^9t^m\'iicn>mmi . by K)i 1 7 y -Jl 
t ^^^n\^y\^m<7^mm^%bny ^)~mcr>m\m 
mt^^j:-rmnnmz]!5t.xm.m.mifimt-t^mmm 
^m'f-'kmttzm%'^y^<^mm-mx'h'>x . 

»i4M^:5fii^ttM) imm.<^mmzmm-^TMt. m 

IBby Kg i: ^j:^mSE.m'k^tsm\<zmM'^m\!ithfz^ 

mmz^ D Buidby Ymh^j:^mBmcom.itcom ^ 

[0007] ifLl3j;tL{f. by KSt5:-l.<§:^ttJl 

<^m^^tizx^mMxmih°y k« t ^r^jKttsoiS 
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3 

[0008] mEmmmmmmmm<Dmmm-iti,zx 

mmzwMtt^h'c. n\^y'fmt^j:tmmi^ti lo 

itLtcio. ^^^zm^J:h^^\,zmi\Lti^\iy^tlfz 
±.\,zmmzmm- ^ ; t # ^ . 

[0009] t.fz, :*:^BJ5offic7)#'tSii . ^^vYMhy 

X. mm.<^y%m^i^iim^<nii^T!^^z%im.-thht 
h t<z^^xmacomm(ommmmmimxxmm-t 20 

^(m&tm.mm^mxxmm-^mimm<rid 

fOffil to i: O Pal Jgj^Jc § ix ^ * f ijffl L T flu IB t° 

[0010] ±te^^"^>y h Tv^ \,±. 
ifimmm^mxxmm-thm<mm.<DW&tm^j:^x 

MWffMSfL^ (05 6, at/'IIl5 7^#H8) . 

^>T:5'[B]i^?ll?-, ^cnsmcni^mi^z-^lrth ^W^-^i^^ 
-fi^c^m^r , SL'^' i ^0 s SoTf iJ 1. N H/;^ ;■:> ± 

fijffl L T tr y HS i: ^: I. Ji<7)?l'ft,coiB] # $r tf y-r I. £^ 

(^ojft-^ii, is^) Lx^j:hmM.-^y^i^mzm^ 

[0011] 
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*-? (gf) 11, 2 1 t. ^"i^rxm^mcoa^ ;U3 0 
^£7)m>^°>y h-4 Oa— 4 0 f i: S:fitxTV'>§ « 
^hy:^-;t^^*3l^ (P) 11, 2 1. RWUT:x 

^l^-fflOn^f^PS Oti, ^^^^tL«ffiv^°.y h'4 0 a, 4 
Ob, 40c, 40d, S.t/4 0 e , 4 0 f tSSg^iX 
TV^S. JSMhy^-^/^^arm*^ (M) 1 1 i:limby^- 

/k^Sfg^ (S¥) 2 i{i^fis±isi--cs>i.<o-c, mrt 

LTiiB^L. m^hy^^Jl^^mT (M) 2 ItoV^T 

[00 1 2] ilMhy^^;!^^**^ (1^) 
W-mmxh -i. El 2 Vfz J; a , it^ijff ^§ix/iaic 

(,roi?iK-{4. 2offl) (7)m%hy^^;\^^M:mT-^^h 

^-5TV^^. ^llMhy^-ZP-SftSS-ffi:. 0201-1 

^ffit^vO-? /tSE^^BTHElT'fc I. la 3 J: d , « 

« 1 0 c^±^z^mm^mMijwm^z t^c^ictoTSPma 
1 2imx.x\^^. Tgpmffii 2{i, ii:^[^tFjf^oRg 

^T-fc-STa (Cr. TiX%S:>^\ ) tci DMU 3 0 

isiTep«ffi 1 2 tm-'f-mmMzmm^ii. mms on 

mSJK«PtMn*>^.^rl,S»ffilil St^^tL^'tim 

[0013] 1 3<7)±l.Zi±, |il¥2 0 n m 

g^c^N i F e ■i)^(:>^^:^-Mc^Mm&m 14. 14 i^^m 

mimxxmm-^tix\^i>, ^icomm.'imi 4 . 14 

r&]SiiS iat^idMS^i-Cv^r. R»ffiM13tcJ;0 
0. iJ4^fi£^¥ffill-cS>Sll4<^^EP:^ri^ri i^m) iz 

mit^tix^^^i. ^rjtj, R»i4iii st^m^m (t 

y^'Jl) 14 {4. ll-fLc7)[^a#*i^«WtClllSStl.fc (EI 

Mmim^^-r^) mmmi\:M^mm.Lx\-^i>. 
[0014] ^m^m 1 4 <7)±t:i4, 1 4 

ZCO^m 1 5{4. tei^Wl^fT*.|.A 1 2O3 ( A 1 - 

o ) t^i^^j: <o , ^oMJj{4 1 n mmmt^h X 0 izm^ 

^tlX^^h. 

[0015] 1 5 Oitti. RffiSJl 1 5 t R— 

!s?iffiKi emm^tix^^h. ^cmmiimi eit. 
wmt:mmLx\.^:t,. fipt>, Kmm.nmi3. ^m/Bm 

1 4 , ffiSJl 1 5 , RUim'i^m 1 6 (c J; D . -ooii 
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[0016] 1 6 o±t{i:. m^m^m. i 

6 1 m-^mimcor s -n 1 7 ^i-s-n-r 

^i^rS-Ml 7{i:. Mff4 0 nmg)Sc7)Ta)K 
[0 0 17] S^l 0, TgPmiil 2, K5^»ffiKl 

5 -M 1 7 a mmizit , «^coTgi5«ffi 1 2 stx^ 

1 3±izWimz-M<^mm&m 1 4 . ^ig^s 1 
5 . 5s»ffli 1 6 m/^ 5 1 7 ^ ^nmffiiR^^iii 10 

Ml 8{iS i 02>i)>^>^ri9. ^(7)MJ*{i2 5 0 nm^ 
[0018] iOSraieSM 1 8 ttt, #^'•"5— li 1 7 

s=5ri.Tgi5«ffii 2 {m/K^m&mi 3) ±izmiffti 

—Mcor S -M 1 7 . 17 co^—lim^S.^^ 

a tc, Tsumfis 1 2Rx/Kmm'im ist. ±Mmm i 

^m^mi 6,16 (#^-5-111 7,17) >#Kgs 
m\m 13,13 ti^ii^'tiiimzmixm^mizmm 

ascoiSMf y^^Mi-^mm^:mmizmmLfzm.% 

mffil 9 , 1 9c^)±t,Zltm^^^^Lfz S i OS-t/'S i 
[0019] ;1^3 0(i, ±iimMhy^-JpmW:m^ 30 

(p) 11, 2 1 iz^^,c7)ju r:^m?}-^n-^-thfzisb 
coi.cox'h-yx . mMhy^-j]^^Mm^ (P) 11,2 
i<r)r:fjimmMhy^fi-mMm'f- m) 11, 2 i«o 

Ul OcD±S^iHi>zim.^tiX\^?>. 

[ 0 0 2 0 ] <j:tc, ±fBa^ h y^ju^s^m^cmmij 

^tcov^TElB-iai 7^#HBt^*«^>UiBB-r^« 

Els-mi 2Ru'mi 4--mi ii^za^^^xii.. mm 
^hmMhy^^fi-Mm^m^^^tix\>^h. ttz. ^ 40 

[002 1] ^-f. ll5tc^L>tJ;'4c, SMI 0 iZ 

<r)m!^xn. mcoy^ i^y^iz^ K)Mm<^)mM-^y^t^ 
ni^tih-fkc^mmx'h^. ) (7)±izT^v&i2^m 

y^zx y)j[mL, )Xi'^xmi5.m.^tmc^)R^m\imi 3 
Rtmm.'&m ( t-^- hm) 14 imi^'ti>fz!^<^)P t m 

^5:3 0 nm&t/"2 0 nmt^^^ idl^ZX^^^y ^ V y^l^Z 
J; 0 J^J^^i. . i i -Cii, TSB^ffi 1 2 . KSSl^ttM 1 50 
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3^:^r^P tMnM, Jl 1 4 t ^ F e N i 

[0022] ^cr,m. A 1 ^ 1 nrnfiftWUL . ffi*;^' 
XtcJ;'5T^ixSrK-fl:S-ti:T*e^Jll 5^:^^A 1 2O3 

(A 1 -o) j&^^>^-&)isr?]?iK-r-&o ik\^x\ yu~m 

xz-^^y 9 V y^izx yy m.Wfi-B, 0 n m t J: 0 \,zmwi, 

L, ^0_ht^-5-|Rl 7^«B)ct-^Ta/5-A>^^M^ 
'KM 1 6at>':J''S -H 1 7 ^±a'l4SU J h W^^h . 

??:v A^y^')y ymz =t D 0 6 tc^ Lfc J; 0 tc± 

[0023] 08 t^LJt j; 3 tC. JiraMSW 1 

8^«ti!c-r-& s i oi-h-^i^t£hm^mmm=t}LX2 5 

co±tc;< ^y^Ttiyii: LTC r*^^>^rl>)K&t^'N i F e 

0 0 nmtJ j;t;<'5 0 n 
m t^:l> J; d ^ U y^^{zi. mm-fh. Mz, 

ia9(C^L>^cJ;3tU-S^'Xb5 1 SrM^fj-f^o l-'i^'Xh 
5 l{ifit:^-y^Srfi=dg|5^Srai5^vadtc, SfSc?) 

[0024] Jjl^V^-C\ a 1 0 \z^\^fz^ d (c. aJ^EPJD 
m&!^thXn\Co^:A-y^-tt. ^tONiCotO 
MiJf 1 0xfmi;-r-l.<, ^LT.HlltC^t 
3t J; 3 liP- i^x V ^mt^Lfz^k. EI 1 2 fcT]^ Lt^c J; 3 
:^ffltc>Pf-r-g> 5 y y:/" ( A r 5 U Vi?') t j; 0 . -y^ 
Ttiigit LTffiJfiScLfcN i Fe^|^*-ri>« 

[0025]iai3{±, i}^ii^h^m.cr>-^:^^^cr>^mmx 
hh. tiii^ HI 3t*5V^Tii. fitO^"'<>'>'^"(cJ; D 
^fij§ti.^aMco#^ WSlLh^?-§-l 0 ^#Lrv^i>. 

01 3tc^L3ti;otc. ^^o^i;x^co^^°^_->'^^: 
j; "9 , il«ElttDffljl'l4Ji ( N i c o ) {±fli^>?)iBgiE:^r?F^ 

^xh -o X . ^o^^'tm^ 0^34 m<^m<zm^ ^z^'m 

Rifmnn\,zii\^xm^vy^}vm%m'^ m) 11. 

2 \(rm±M^WA:i.o\z m%. ^mmz^\^x. t 

1, 2 1 i:=S:I.Ji*fe^tfJ:-3tc) leiSStL^o i^o^^W 

X . ^mm mmm.'&mco^x^iEifmcr)nM mz^^^i^j: 
:fTmzm 1000 ( o e ) aM^com^^^t , mm^ 
mumm^m^mi 3<D^e[iAi,zx7jkLfz\^^i>zm-i[: 
(mm.) ^^i>. 

[0026] iX'^-^X. ±12^412: l^i-rS „ CcO t ^ . 

mMmmm^mcom^mmz^y) , mi 3<7)^miz 

^mmmumm^<^rMizj^ dmmt. m^mem 

mm\mc^)tim:b-^mm^^mMmmm\imc^^iEmiz 
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^tihmm.hy^^ji-wkmi' (P) 1 1 , 2 itiK sv^ 

-1.. ap^. #iimh>^-;t^^**^ m) 11, 21 

{±. iait3^Ei:tcTS^Li^^r[ni«0jl'fl:EIS!f*Sr*-f-|.J; 10 

[0 0 27] l2114tS^L^cJ;dt:. ^>y=SfM 

Ni F e^rMtJ; DI^SL, 01 5 Lf^ J: ^ 1 5 U 

X^t^zay^^V •^^~)V 1 8 a ^M^IfeSJi 1 8 t;:j^)i!c 
L. HI 7tc^L3tJ:otcA m^^coMJPs&iSOOn 

mBAnzMii-LxiMVMi 9^mm-h. 

[0 0 28] -eLT, SKI 0C0±tC[I|l t^L^C«ffi 20 
^1>y K4 0 a— 4 0 f ^M^LX ^ nVM^-^-/ K4 0 a 

~4 0 f ^mn^hy^^jv^^mT m) 1 1 , 2 1 . a 
t^'rj -ovsot ^fi^fimm-tt , *mt . C V D t i 

0 1 5 0 nmcOM/PSrW-r-S. S i O>0-^,:^^J1 

»&) , atXl 0 0 0 nmcomj^^r-^-l. S i N:^)>/i>^^ 

M (H^^^ifg) inmm. {J-^-yiy^-i^^ym) h lt 

mW^^-y h'4 0 a~4 0 f SrRttSS-iir-g. , }^^V^T. 

—-Jy-^'^'fsd. 

[0 0 2 9] ^cOidtM^S^l/illlfcS^L^ffiS^h 

y^^)VMm^ m) 1 h^ml. laicoxw^riiiiisiRi 

^■t. mi sRvmi 9^--i:>m^fy''^j:x diz, m^hy 
^-ju^w^m^ m) 1 liOMRitit. xmif\^izm\:-t 
^^mmzm-^ift/^. Ymif\^iz^^ttmmm^ 40 

f,zm-hX'oi>±^<^itL-fz. ztuzx^. m^hy 

[0030] mmi^z. m 1 l/^mm n v^vi^^ssi 
2 o&txia2 1 tc^-f-o 02 omm2 Hi^i^m^i}^^ 

i.5i>z^ mMhy^->Uiimm^ m) 2 ic/^MRibii, 

Ymijmzmtth^mm.mzm-i>:}jif^. xm:fj\^i,z 50 
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F mcDm^t(Di^ s Y fft (cTfi t T V ^ ^ <r h ^^^is 
§ ixf^ „ BP . ^ coi^M-te y -y-fi . m-mt i o ± ti^ 

m^hXdtiZ) }:iy^tlfz^y¥mt:^hZ.-^<DmM 
t:fymU^il.fz, 

[ 0 0 3 1 ] i^t:. m2mmBmizi^^m^'tyTt,z-:) 
V ^xmm-ti> k.m2 mmmma , m i mmmmcomm 

m^\:Mt^P t M n i: N i F e btt^^^mf^^flX^^^fzcOiZ 

nt. m2mmwm<7^m&mim:i}mmti^3 o nmcom 

nRh^>£^^:^mtmWtfi4 0nmcr)N iF e: (b°yK 

Jl) j; ^m^^rLX\'^h}^,l,zii\,^xc07^ 

i D . m2Mm««W3t:&ffiiiffi 1 mmmm 
[0032] m-h. m2mmmm.i,zm^xi,i. E12 2t: 

^L/tidtC, »«1 0S0±t:3 0 nmOMff^*"^-?> 
Ta:d^f;>^^M. 3 0 nmiOMlf:^^r-r'I.MnRh;&^^ 
at>'4 0nmc7)MUSr#-ri.Ni Fe:ti>^>^^ 

-g., J^V^T-1 nmOA 1 ^fKliLT ifl-SrK-fbL. ffi^ 
ill 5&ffM-r-g.o ^tO_htC4 0 nmCOMJ¥&*-ri.N 
1 F e*^^>^rl.MZSlt^'4 0 nmcOMffSr^r-^^TaA^^ 

[0033] iX^-^X\ 023 t^LTt J; o iz±mitmii 
J^apxtT^y-StL, 02 4(C5i^t/::j;a(:TiS'l±MS 
JSrJmXLT^^^^^ mz^ 02 5t*L/iJ;dic. 
S i O2^^fOM/¥;0^"2 5 0 nm^:^!, J; -5 txy\°'y^ 

u yif'" LT mmmmm la^mmL. m\^xm2 6i,z^ 

LfzJ:dt,zmmm^mi Slzay^^ h^^~)Vl 8 a 
^J^^-rSo ik\'-^X\ m2 7l,z^Lfz2^ol,zAl^:^<r) 

0 0 nmb^hXdl,Z,X^^-y^VyifL^ ^tl 

^mmmmzMJL lx ±^m& 1 9 ^mm-h . ^ l 

T. 02 8t3^L/tj;-5t3S i oaifS i Ni)^£^^^i>U 

mm2o^cvDi,zi:mm-?>. 

[0 0 34] mz^ m2 9!,Z^.LfzXdl<Z^ ^-y^^TM 

mtLxc r^-^^hmm^^ i f e^j-i^^hm^^n 

^'ixiOmW-tn 0 0 nm*3j;tX5 0 n mi;^:^ J; d (3X 

J -y u >■ X 0 L. M(^^T03Otc^tfcJ;d 
tjZU'JX h5 1 ^m^-th . l^i/'-X h5 1 «±f*t^ -y^ 

[003 5] ^j^V^T', m3 llz^LfzXoiz. WMmu 
LTN i C oSr^ ■y^-rS, i60NiCo<7) 
i?iJ;t(S'l 0^imi;-r-l.« ^LT.03 2tC^t 
y^iotl^i/Xb^l^^Li^f^. 03 3lc^L/ij:5t 
^feffitMt--§. 5 y >'^-" ( A r 5 U y^-) j; 19 . ^ 'V ^ 
TifiHi: LT5^B!£L>^cN i F e im^~ti>. .rOB#i 
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m(D^-tiEJ}m<^MMmiz^'n^j::fj\^izm 1 0 0 0 ( O 

e ) cr>m^comMi:^t. IMM^EPJofflMttM^ El 1 3 

co^epAizx^Ltim^izm-it (mm) ^^^^ ^com. 
[oo36]^oi:#. miz^mM. h y^^im^m^ 

m) 11', 21' ^:^rl.f|5^Hc{i, N i CoOS® 

]^^fi^^m^vy^^)vm^m^ im) 1 1 ' , 21' 

(.rc7)**-^t;{j:^ s>.H:it3E-f-i) 

^LJtJ;3ti?(:J;'>T^-/^l«N i C oSV^ -y^T 
itMON i Fe^l^it. 123 5 tfc i d 5 U >- 

[0 0 3 7] ^cDXoi^zmm^fifzmii^z^^LfzmMv 
y^-)vm^m^ m) ii ' i>znL. ^m-n\^h^m-n 20 

\^(n^ix^ti<m<<z^'^X±%-^-ffimt^^^VM^'k 

fz. -e<50feSSrll3 6&t^"ll3 Tt^FT-to Ill3 6&y;'ia 

3 7i)-t^m(^t-Ki:i.o{z^ m.%vvA-}vm^m^ m) 
1 1 - oMRjtfi, xffc^rl^>I^:^'fl:-r-s.^'^gp^l#^:M-r 

^<^itLfz. ^fi^z];:y)^m%v y^^)vm^m^ 
m) 1 1 ^<7::\^yYm<^mitom^¥yM>^z3^ 

[ 0 0 3 8 ] |Bia t , H 1 L7t:^m h y^-)V9mm 30 

^(11) 21 ^ (;*ft. xM^[^tYW^ffi]c7)^^i^'tt 

m3smfm3 9{z^'t^ m3smfm3 9t)^hm(^ti'^ 

it. Ymn\^izm\:-t^9mm.^i,zm-:h^ifi. ^mn 
\p\i,zmtth9mm.mzm-:hii^ K^ittfz. 

Mzx*j. m.^hy^-ji-m^mi' m) 21 ' it. ^ 
coi^y y^mco&'itcom^ij^Ymiz^fft^'yx^-^^ z t 
tf^mig^titz. sm-h. Z(7)m2mmmmi,z^hm^-^y 40 

•^ii. m-xmi 0 ' ±!,zm.itcn\ts]^ti^K^^z^m't^ 

[00 39] mmLfz^d iz.mi. m2mmm 
yv-i± t°y K Ji^oa-fl:<50[S] ^ ^^m^z^^-t 
h {'y-^j:< t i>^'Ocr,\z'yvm<7M^t£0\M^co^j:'tn& 

*^ 0 ° . at/ 1 8 0 ° m\-coAm.xhi ) ^ h y^fu 
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mM-^y-^ (mm. mmM-^y-^m) tLxm\'^^z 
t ifix^ ttz. ±m=^mmmmcom^ifmizi:ti 
ff . <r o j; a ^-t y*ri'^uizmmth z t *^'t-§ § „ 
[0040] m 1 mtmmxitm&m^tmcoh'y 

lil;PtMnS:ffiffltTV^-&*i. P t M n tt*^!Jt;iffia 

ib. immmfS.cofz>^c7)cvDmc7)W:wm:b-^^fi6 
mcofmxwiMLT--)umm^no . ztii^zML. is 2 
mmmmx'im^itm<:r>\^ymizM n r h ^ lt 
V , M n R h <7)mwiimiMLT--fu^mizmcom& 

[004 1 ] ^fc. ±iBISl , m2»WtjtOS^3t^a 

-^aiL J; 5 ttmmmmzMLximm.m 

mib. mM^hy^iuMm^^ui i, 21, 11 

^ 2 1 ' izMLx^yvmcom.^tc:>i^^tmx-t^j] 
# $ fb-r ^ ht. IrI t >^ K ii 

(7)SS-fl:«iEl4 O^O^-O-LPtcJ; O^Lfc J; ^ izmi^Mz 

mzi ^mimmm?f-c^i\^^izm.>&^zK&L. m4 oco 
jS.'mt^j:^bx^yTmi'zmt-t^. coism. t-yh- 

CDZtit. mi 9. III20. 1237. S.lX|l|3 8tCj; 0 
[0042] Mtc, 01 3;^?-^>tBJ^.>0^^J;ot, 

^mmumxh i,^v=3fM(NiCo) ^isiHisct^ 
mcomwm-{tizj:K)m^^ -/^mmiz%±-t?>mMcr,f^ 
x^LfzX 0 izm^ -/^mmcommi^zmm^^i^^ t ^ 

^« fifoT. mm. m4:Hz^Lrz2:diz^y^^M 

<7)^mm^^mmLm^ v^m^^eiiccofii^i,zmit^ 

tiif^ ^jz^^^cDm-Kcommi^zmmmzmmcDm 

# rtL^^ijffl LxM^-mm±.izmm(7^m(^m 

KS*^) TMRi, Tmz^mM-r^zt^^Mtb^^. 
[ 0 0 4 3 ] i^t:, :^^mc^m3mmmmi,zmhmM.'t 

y^iz-:>\^xmm-f-i>t. ±mmi, m2miimmcom 
M-feyTtiTMRS^ti 'omsS.^tiXi-^rz<7)i,znL. 
m3mmmmcoM'fzy^itGMRm=F^zx 'omfS.^ti 

m-t^xmrnM-^y-^t. mmxmizm.x.-t^Ymjjm 
cDm^imm-thYmmM.'ty-'rt^m^x^^i,. 



(7) 

1 1 

[0 044] J;'9:ir#:&^tciE<i.^:. iO^-try-*f6 

§=5rff^^Sr^-ri.5^^9X3&^^,^^#-£7)^-/r (im 
—mS.) 60 at. m^-/y°6 0aCO±l,zm^^tltz-^ 

ftt-SfflcOGMR^^e 1 — 6 4, 71~74t,lHl^ 
■yT6 0 a<J0_htJgB!<;$ix;'^-irfi-C'8ffl(5DVN°'y K 6 5 — 

6 8, 75-78. >y b' b^mi't ^mmth 

®iS^Sr#^•CV■^|.. 10 

[0 0 4 5] Igl XfftGMR*^6 -f-yye Oa 

coYmi]\^w&^^MT:i]Tx$mi]\^tQ@^mmzmf&^ 

iiTV^T. 1114 2 0^^Eril3T*L/::i:ot3, fyb-Jl<7) 

m±ijTXMm:f]\^mmj&imzmm.^tix^^x . 042 

f*]§(±XWft:^rr^i:^-7TV^-&. l|3XtilGMR«^6 
3<i:, -?-vr6 0 ac7)Yf|6:^[i>]li^4'^Sl5±:^T-XWiE:^ 
[^SgPjfifftffMSaTV^T. EI4 2fO^^EptCT*t/t 20 
iot. tfVHS«tfy$fL/i?S'fl:co|f>i#{iXMiE*fffI 

i:^r-9TV^S„ |g4 XfilGMR*^ 6 4ii. i-vTeO 

acoY$iiifi^m^^3r:ffT xmiE:ffi^mmiS:imznm 

$fiX\-^X. m4 2c7)^mzXnkLfz^dl,z. t°yKJi 

[0 0 4 6] 1^1 YttGMR*^^7 lit. i-yTb Oa 
OXTO:^[fi]B&pt5:^^:t:>fT-YfiIE:^r6liffiSP3S^tcj^B!c? 
ixTv^T, m4 2<7:>^mzx^^Lfzi.d{z. uyKMco 
l^y§^^;tiS'fb^O[*F#{±Y«^iE::^[^fI^:^^-oTv^^, 112 

YfiGMRfR^T 2{i:. ^ 'y 7°6 0 aOXM:^[fi]B&cf5^ 30 

gp^*T■■YfiiE:6■[^i]SgEaa^§^:ffMS^^T^,^■r. 114 2 
(D^mzx^Litio^z. b°y KM^oey^nsta-fbiO 
i^a#i±YiiiE:^r[tit^-5Tv^S„ II3ywgmr*^7 

3(i. ^"/reo acr)xmio^v^^^m^:HXYmnis 

t^r-^TV^S, ^4Xf|GMR^-?6 4{±. ^-yr6 0 

a CO X f^:^t^iIe^4I^gP:£^rT■ Y^^m^rr^iI4ffig|5Ja^§^:IffM 
saxuT, 04 2tO^^EpiiiT^LfcJ; ^tc. t°ybJl 
C7)tf>'§n./i?l^t,C0|Bl#{iYWft:^|Bli;^r-:>TV'>|., 40 

[0 04 7] iS-GMR*i^6 1—64, 7 1— 7 4iJ. 
^>yr6 0 atCiStt-SEg (^■yr6 0 MzWi-tiy^y 

1 XfiGMR^-?6 1 Srfta^J^: LT. ^tOWjtl^ol^ 
[0 048]®! XWGMR«^6 liS. TOH-C^^^S 

1114 3. m43cn>2-2m^z^'^fz^m^zxmi 

X f i G M Rfg^ 6 1 -tDffi L T^^SEB&HfaH-fS) ^ H 4 4 
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1 2 

tC*^:^[^**t-^mOliI^^#^gP6 1 a---6 1 a 

^mmm^ne i at?)YW:6riniWS^c?)T*t:m 

^tifzcocr ptmcnm'mm.'&wx-h'yx. m\m, 

mmmmm) e i b-6 iht^mtx^^^^. # 
mm^^^e i a-e i a{i. ^^^'-^'rxffi5M6 1 b 
co^m^zxxmif^izim/xmm-r^mmw^me i a 

[0049] ||lX|tGMR«^6 1 iOXty^-x/k^M 
SV{i. 114 5tM«fi£SrS^L/tJ;3tc. »«^-C-S>S^ 

■yr 6 0 acr,±i,z]\\mzmm^tifzy y-ii ( i 

^mitm) F. MiJ*^'2. 4nm (24a) c?)Cu5t)>^> 

Jl) p. S.t/'liJ¥*^'2 . 5 nm ( 2 5 A) CO-^^^'y (T 
i ) Xti^y^/t- (Ta) 3&^^>^^^-\'-yb°>'i?'jiC:*> 

[ 0 0 5 0 ] 7 'J F{i. nmm^com iz}S]^xm 

^tco\^^t^mt-t^mxh D . o acoaihtcjEM 

$tL/tBiff>0>8 nm (80a) cOC o Z r N b T^;!^:? 
rX^ttii6 1 - 1 i;, CoZrNbT^/l'7r;^®tS 
ji6 1 - 1 cO±t:?^^$tL;^cMU*^'3 . 3 n m ( 3 3 
A ) (7)N i F e ^Itii 61-2i:. NiFe M&m 6 1 
-2iO±tC)fM$iXi^C 1— 3 nm ( 1 0 — 3 OA) 
COm^lWcOCoF erne 1-3 tti^^^'oX\'-^^. CoZ 
r Nbr^:;^7rXK'l4S6 1 - 1 i: N i F e^'|tS6 

i-2imm^mmtmmmi:mf^Lxi-^^. coPe 

Jl61-3{i:NiFeJi61-2(7)Ni. -tf 
mS(7:)Cu6 l-4cr)i)mim±'t^hC0X'h^. ^ 
is. mrj^L;tvNMTxa5)l6 1 b---6 1 bJi. 

mFio~mm-^'\ti:mn^^fz^. my o-mF^znt 

TYffl^i*] (EI4 3c7)^EP(:T^L/::^:^[fi]) tc^NM 
Txm.^i^tX\^^6. 

[00 5 1 ] f ySPti. m9ti^2. 2nm(2 2A) 
cDCoFeattii6 1 -5i:. P t Sr4 5 — 5 5mo 1 
%^t£PtMn^^:b^^msS.tfzmm^^2 4nm (24 
0 A ) coKmmBm ei-et^ ata-^^blir^: t> coTh 
CoFeMtt«6 l-5{±. «ii(1^-fk) $ft/SR 
»I±I16 1 - 6 (:^}i^-^Wt:»T§n^ ^tizXK) 

mit m-f\:'<^^ hji^) com^^xmnifi^izi^y (m 

[0052] :i«J;atC«l3!cStt/illl XWGMRil^ 
6 1{i:. m4 6c7)mmizX^Lfzmz. XWcfp^-^T 

mnMmzw^itmLx^^t't^WiKmt:^L. m 

4 6c0^$f tCTTKLf^ j; 0 Yffitfp^-t.T^^bt-'i.i'h 

[0053] xwaM-fey-9-Ji. 04 7 i^zmmmi^^^ 

LfziidiZ. m— 1^4 X(iGMRf|-?^6 1—64*^7 

;P7'y ■yf^'ffMSix-§>C^;(cJ:D«Jjg$ixT(.^S« ^ 
a4 7tCi3l^T. ^EP{i#GMRg|^6 1 — 6 4C0 



(8) 

1 3 

Vxin+ {:^mTl±5 (V) ) tm&.Vxin- (^IsMTiiO 
(V) ) ifiH^^tlh, ^LX. ^^°-/F6 5i:>^•-y F6 

6 comiiLii^-tix^iiMiiLVxout+ 1 VRVxout- bLXWL 
DtiiSiX, ^fOmeU (Vxout+ - Vxout-) yO^'-fey-tf 

^itt^9\^mmzML. -Hc~+Hci7)^Hfcfc('^ 10 

X. m^i-mmmzts&itmLxmtt^iiitimEvxouti 
^L. m4 8cDmmizx^tfcJ:oiz. Ymizft^-ox^ 
^\:-ri>n^mzMLxi±m roj cotatimm^w^-r. 
[00 54] Ymmm^y^ii. xmmm'ty^t mm 

l/Z^ 111 -|g4YtiGMR||^7 1— 7 4>0^'7;L'yU>/ 

i'mm$ti^.itizxK)mf&$tix\<^^. ^lx. ^-^v 

K 7 7 , m/J-^-y K 7 8{i:. L^l ^^«Ej!icOiE 
S, ftffit:tiiEStL, «fuVyin+ (*i?iJT1i:5 (V) ) 
i:StiVyin- (^MTttO (V) ) ^m^^fi^ 

7 5 t^^-y F' 7 6O«iaM;0^'-fe>">ftiiS3 Vyout^: LTK 20 

mizx^Lfz^ 0 i^z. Ym^zf^-yxmt^^^h^m^iz 
ML. -Hc~+HcofEHt::fcv-iT. m^humrr^zm 

i:bi^JLT^-ft;-r-l.t±l^J«J±Vyout^^t. ia4 9c0||«| 
[00 5 5] mz. ±12^0 J; 3 tcffifK^ fLl,^m-b 

6oc7mmjjmi<z-:>\^xMm't^. t^. w-mmx$)^ 

li. ^^A'^xe 0 a 1 m^cOimnmi^zX DI2I5 Oco 
iS^^fp'-s TiaJBr §#1-CI1I4 2 t/S-(li^ 7° 6 
Oa.izm\]^tlfztn. |5lll|4 2t3^L/tGMR«^6 
1~64, 7 l~7 4<7)fiiS^^iES$tLSiat:Jg^K$ 

ti^, tfz, 55l;^"^x6 0 a i(r)H|ig(:{i:, ;g:^rfflJj!)^ 

i?6 0bS:iS{tTi3<. 40 

[00 56] }!k^^x\ w-mmx-h^ms i , svei 5 1 
<^ 3 - 3 fitcfe^-. 7t isfffif tjjiiiT Ltzmmmxh tm5 2 
i>z7jkL fz^ 0 tc. iE-nm(^mM^wjEm^'^mzmm.m 

I. IE:S-ff^(OSa7L/0\ |Hlx#,&t^'|iI YM t-?- -5 TSv He 

Sr^Sffl b 8 1 c7)#sa?Ltc|nIMii?Li: 

2 ■ • ■ 8 2 ^ , myl^i^MW^ 8 2 ■ ■ ■ 8 2 O^ffi/O^ffM S #1 
i. SH*^'|S| AJRri^- b 8 1 i: TOtC^ i d . nX 50 
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1 4 

^J:'3tC|i|*A#ii58 2-8 2^ie»t^. # 
7T< 8 2-82 cr)?K^<7)^ # § {i^T t V ^ t 

[00 57] mz. ^mmxhhms3\<z^hfzi:o 
iiz^m^tmo. 5mm.xh-^xmi±m,yv-v8i 

^ru-hss^mm-t^. i(7)Ti^-b8 3t{i. ± 

IB53l;4r9X 6 0 a 1 cTJT^-^ -X >- b-?-^ 6 0 b istS 

iiiLTfi«?^46&^fo;^^. mmiz+^m(^Ty-(^y 
SP(:{i. ±ia^Jirix-b8 itffA§tifc*A#?i5 

8 2 ••■ 8 2 cr,mnzMm-t?>&mi:ZT^^ ^-O- h v-i? 
83b^lS(tTt3<„ ?^V-iT\ 05 4tC^LJt J; 3^2, 
m^Wm?E 8 2 ■ • • 8 2 (DlMhy'V- h 8 3 c7)TMSrJS 

•^JtiOJi^-r-i.^ .roi:#. r7-^^>'b^-^8 

3b^ffll,^Tj^A^^58 2---8 2i:, TP— b8 3i: 
2 h7V- b 8 3 ^: t J; D . SSffi&«fi!cf •I.Sffi^^'B&iE 

ijm(nmw<r)yy.xm^i^im=^cr,^=Tmzum-h t 

10 0 5 8] mz. mSSlZ^LfzXdiZ. GMR^^ 

t^:^m Ci^y\^mt^j:im'iimi^tsm. -t^h-h^ 
ymtKc^mnm^-^ts'm) mm^tifz^m^'^xe 
0 a 1 sr, ^GMRm^t^^^mmm^tifzm-/i^y°i- 

~h8 3cr,±Mtm-t^^olzmSi-&. ^^:tfyX6 

0 a 1 i: , y°]y- f 8 3 Offl>rtf4a(i, IfflBT^^ ;^ y 

h-?-^ 6 0 h<7)+^miznm^tifzm^t , r^-f ^ 

> h V- 8 3 a ^+^m t^r-W^^'tlZt XiEmiZ 
[0 0 59] ia5 6{i. ±IB7X:X»?158 2---8 2SrH 
mt^iJ^^ioiZ^ ^XWm^8 2-8 2C0±MXli. — 

-:)(DNmii^^m^mizmm^x'm&'t?> smi,zm^d 

9 0° ^'oi}\^tim^xhm^-fymf^^tix^^?>, m-o 

05 5tC^L7^:7°U— b8 3tfO±Hic5^;^'^;^6 

0 a 1 tfimm^tifz^mi^za^^xit. msi t,zi^miz 

^LfzXdiiZ. —?cnNmcr)JEUwmmcr>^mi>z^mz 

mm^tifzGMRt^^t^mjzit. Ym^Ejfi^. xwie 
[0060] ^mmmmiz}3\,^xii. t^t^^m^^mm 

m-^mmmind, m-h. mssiz^Ltz^x. r 

h8 3 i;5^75?'^X6 0 a 1 t^r^y" yyy°CLI,zX 
'OM\>Azm^L. *^ttJT'^ix^>^2 5 0T;~2 8 0T; 
(ciil^ L , ^ O^icPJT- 4 m^l J i: mat- 1. , 
[006 1 ] ^<7)S, ^;>if'7X6 0a l^ffiOtBL, 



(9) 

1 5 

114 2t^Lfc#^^°■y ^■6 5 — 6 8, 7 S — TS^J^fiic 
125 0 I^ZW^Ltzmmzm-yX^^^y:^ 6 0 a 1 ^WBf 

[0062] ismM-^y^e o i:mmLxmm 

%^WiMLfz'^mz-:>\^Xtm-tl . Z cowmzto V 
{±, lll5 8t^L?t iofc. KM-tey^f eoOYWjE::^ 
l^a*^$^|BIUTV^Si:#^:^r©^ (aiJS:ftjK) SrO° i: 

syit^^^mz^^tLf^. ^commit. m4 8Rx/m 

4 9 i,zx^Ltznm^^^m$ti^m'OT^'ofz, 

[0 0 6 3] i«±i-^, { 1 ) X$mM-izy^liit)S 
X . YW^-fe y-^CDtatl S y CDi&ti^mZiECOmcT^ 
=arctan ( S x/S y ) . ( 2 ) YW^M-fe>'^f 
OtH^I S y £7)ffi*ift <7)ffli7) i; § <9 = 1 8 0 ° +arctan 

( S x/ S y ) . ( 3 ) Xfi^M-fe y^n^tl S xOfI;{;> 
m^Offi. &y;Yf«M-fe>'-^Otti^JSy/&iiEc7)fflOhg' 20 
6^ = 3 6 0 ° +arctan ( S x/S y ) j; '9:trfi:Sr^*t) 

«isa^co}i^s«^^gtif^tt§ tin h mmm. ( 
m ^y^hLxmmt^^ht^mrz-h^. ^fc. 

^36*2 7 0~3 6 0° {Zhht%. -9 0~0° tLX 
m7rrth:ih^mm--ttm^>^z},t^ ^t]Syff^<7)h^ 
^=arctan (Sx/Sy) . tii^J S y j^j^ftO 1 1 (9 = 1 
80° +arctan ( Sx/Sy ) h'LXhi:^^^ 
[0064] iMH^L^t i: 3 BUSfiff^ffiic J: 

ifx{i\ mm.c^^xm^^iiJim'^com^sn.f^zmm.-t^h 30 

i; 1ST Tins 

Tv-{^wmL. m^-f^^-yVTv^-hmm-^mmz 

h<r)X\ ^yYm<r)\^y^tifzmm^^ti^m^zm^j: 
I {m^zm^cr^) gmr*^^. mmzm-i'-yy 
±i,zmm-^^ti/^x'^^, tfz. ^coijmiizxfuf. 

b° y K B^o b° y S tifzmitco \M § ti'^K^ ^ CM^c G M R 
X^^cr)X\ |lim-^-yT£7)»3t3Xh^ffiTS-ti-|.<r 40 

[ 0 0 6 5 ] ^rfc , ^mm±.MmmmmizmM^ fi^ 
zbit^<. :^^m(o&m\^i>zt5\,-^xm^co^Mmtm 
m^h i t tf^x^ h . mtii. ±tm i , m2mmmm 

t*3V^T{i:. :<-y^mbLxm^mitc^)JK^\^'N i Co 

Mm mmcom) ^:mmLxhx\\ tfz. ±im 

it. msmmmmc^y^ o^^h-y vm mjm^mi^^ 
i>m) imthm<DmMMtmsmi'izijmm^^^t 50 
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1 6 

^^x ^h. tfz. ±Mi3 mtmmco e yji p tcji , p t 

Mn^mmLX^^fzti^. CICOP t Mnt^fiii.. FeMn 

[El] *^HH<7)si 1 mmmm/m 2 nsfe?^® 

[02] lllt^L;^ciimhy^^;l^S&««^ (Sf) to 

[1113] m2\,z^.Lfzm^hy^-^)vmm=t m) ^ 
1 - 1 mz^-o ti^mxmi L-kmmmxh ^ . 
[04] 0 3 L i^^M N y ^-}VMm^cr)K^m. 

[H 5 ] wmw¥\<zhtm 1 

wmmmxhh:. 

[07 ] mmm^i^zhhrn 1 nsfij^HsojiM-fey-y-c^ 

[08] mm.^^zh^mimismm.<Dm.%-^y^<7} 
m^mmmxh^. 

[09 ] Kit5t4it:^i.m 1 mmm.<m.%-^y^<^ 

m^mmmxh^. 

[010] Mit^^i t ^ § IS 1 mmwmcom^-^ y^ 
<mmmmxhh. 

[011] M3^4't:s5-&|glllSfif^®i^am-k>'-»?- 

crimmmmmxhh. 

[012] Mit^tt' ^zh^mi mmmmc^mM^ y^ 
commmmmxh^. 

[013] M5S^4»t:35)-S.|5l|ISS?f^®i01^-try-r 
[014] Mit^^" Si j» 1 MSff^JtOlim-tr ytf 

<Dmmmmmxht. 
(T^mns^mmmxh^. 

[016] Sg^tftcab^miUiW^i^lS^-fey-i?- 

[017] mmi^'pizhhm 1 isife?]^^i7)ii^^ryHf 

tOffi{i&iTffl0T'S)§, 
[018] 0 1 t 0<7)^ h y:^^}Vm^m=t 

±^ ^ifimt-t^'?vwMTritnH-Lfzt^cr>mm'^cr)m 

[019] 0 1 t /i— ocT)^ h yA^iV%^m=F- 
[020] 0 1 L/ifficoiiM h y ^/t-^s*-? 
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1 7 

[ H 2 1 ] la 1 Lfzmcrm». v v :t-/i^s&s^^ 

[022] KJg^tt' tfe -I. ffi 2 Sljffe}gffi<7)?lM-fe ^1?- 
[023] ^^4^ tS) S m 2 IIJt?g^,c^iim-fe y-tf 

«?3aiB&aiTHiiiT*s„ 

[024] ^^ttJ t3!> I. ^ 2 mmm.<ms.^ 

[ El 2 5 ] M^^fl^t;^ § ^ 2 ^jm«c7)ilM-fe ytf 
[026] 4i I. ^ 2 HJtJ^^tfOaM-fe y^?- 

[027] m&'&^^z tih%2 %m&m.<m,%^ y-^ 

[028] Mitii4' t ^ H 2 SIJftJ^®c?)?lM-fe 

[029] m^ti^ ^ ^ 2 mtmmcomm-^ y^ 

[030] Mjt^4' t ^ ^m2 mmBMcT^mm.-^ y^ 

[031] wMm^^-^-hh m 2 »jm«jto?iM-fe y-*?- 

[032] Mit^^" ts^) -I. m 2 Mfij^®i^am-fe y^ 

[033] Mit^t^3(cS, !> ® 2 >'-9- 

[034] mmm^piz^ hm2 mm&m(^m%-^ y^ 
[035] Mm^^zhh m 2 iijm^itojiM-b y^ 

[036] |g 2 ^#fiff;?»Ji:f^^ h y^-)V% 

[03 7 ] ® 2^#fiff;?«JW^-l>-':50MMh V^^^l-S?! 

(01 oYW^ri^ ) izi5\^x±^ ^t^^t-t^9\-mm^ 
[038] m 2 mtmfMzi^ ^ McoMM h y 

Sr#-^ Lfzt # co|il*-?<OM Ritco^'it'&^^yy yx 

[039] m 2 nsfij^sitfS^ftecojs^ h y^^)vm^ 

m^im) fcML. |B]fR^o«¥:^rS] (0l^OYM^ 
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[04 0 ] ffi 1 S.Vm2Slife?l?«t:-^-S,K«b y^^/l^ 

[04 1 ] m<7)m^i^^h^ -/^mtrm^Lfzmm 

co^mmxhi. 

[04 2 ] :^^mi>zj:^m3mtmmizi^^m%-^^y 
^<7)wm^mmxhi>. 

10 [04 3] 04 2fcS^Li^|gl X|iGMR*-f(7)iffitlH& 

m^k^mmxh^. 

[1114 4] 04 3t:^L5tlgl XfiGMR*^eiRl0 

4 3 2 - 2 iiitcfp^-^ fz^mizx mm Lfzmmmmmx 

[04 5] 04 3tC^t^clll XWGMR*^cOXb° 

y^-^/uymmi^i^-tmxh^. 

[04 6] 04 3tC^L3t|gl X(|GMR*-?iOX(i 

^rr&it::^^'fb-?-^?K-^t=M-r-&ffiijifa (mm . RUYm 
ifi^izmt-t^mmzm-^imm (mm) <m.\Y.^^^ 
20 \.fz7''7yxhh. 

[047] 042 \,Z^ \^fzmWc: y^ifimx. h XfjlJl 

[048] mAi\:z^.\^fzx%mm.-^yfcn>YM-hn 
^zm\j^i>m^\>zn-t^);!^.-nm£ (mm . mi^'my^ 
^\.zmcthm.mzn-th^-^n&. (W) <rmt^^^ 

X-fz^zryxh^. 

[049] 04 2 tc^i^ Lfzm%^ y^mm?^ ^ Y%m. 
w^y^(nYM}in^zm\L-thm.mzn'th^-y}n& 
(mm.) . mfYm)iMz^^-thm.^\.zn^h^-ym. 

30 K(m%) <^^<tiw^ Lfz^y'yy Xh 6 . 

[05 0] m4 2 iz^L fzmm.'tyv-^mm'thm'^ 

cox b° yj -^fuym^m^^ ilfz^m:^'yXcr,'V-mmxh 

So 

[051] 042 1:^ t ^cMM-t y-^r^mm-t^m^z 

h«O¥ffi0T$)S, 

[052] 0 5 1 Li^c^MTl/- h Rt/n^^Wm 
5^Ir105 103-3|^tc?&-5fcTH(:T-ro»fL^cBItH 

0-C*'l.o 

40 [05 3] m4 2iz^fkLfzm%'ty^^mmthmiz 

[05 4] m4 2iz^Lfzm%-^y^imm't^miz 
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ABSTRACT : 



PROBLEM TO BE SOLVED: Xo farm a plurality of magi^etoresistaiice effect 
elements located on a single chip that are provided with pinned l^y^r$^ 
Slaving fi^ed magnetization axea in mutually crossing directions. 



SOLOTXOI^: A magnetic layer, forming two magnetic tunnel effect elements 
11 and 21, are formed as a magnetoresi^tance effect element on a substrate^ 
and a saagnetic layer for applying magnetic field made of ¥iCo ia formed in a 
manner so a^ to plncK the ma<^n^t±c layer, as viewed from the top. Then,, a 
magnetic field is applied to the magnetic layer for applying magnetic field 
and it is mag-net i^ed in the direction 6-hown by arrow A, and then the 
magnetic field is removed. As a result, a magnetic field is- applied in the 
direction ^hown by arrow B to the magnetic layer forming the elements 11 an<J 
21 toy th.e residual niagneti^atioB of the magnetic layer for applying magnet ic 
field r and the magnetization ot a pinne<3 layer in the magnetic layer forming 
the elements 11 and 21 is pinned in the direction shown by th.e arrow B. 
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